Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.037; wR factor = 0.092; data-to-parameter ratio = 18.7.
The title compound, C 24 H 23 ClO 4 , is a potent insecticide and miticide. The five-membered cyclopentane ring displays an envelope conformation with the atom at the flap position 0.611 (2) Å out of the mean plane formed by the other four atoms. The furan ring makes dihedral angles of 71.3 (2) and 81.9 (2) , respectively, with the 2,4,6-trimethylphenyl and 4-chlorophenyl rings. The dihedral angle between the two benzene rings is 76.6 (1) . In the crystal, molecules are linked through weak intermolecular C-HÁ Á ÁO hydrogen bonds, forming chains running along the c axis.
Related literature
For a related insecticide, see : Bayer, (1995) . For a related methylbutyrate structure, see: Yu et al. (2009) . For the extinction correction, see: Larson (1970) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). is an efficient insecticide and miticide, developed by Bayer company (Bayer, 1995) . As part of our continuing interest in the design and synthesis of the new insecticide and miticide, we have isolated the title compound (Fig. 1) , by the condensation reaction of 4-chlorophenyl-acetylchloride and HTPO as colorless crystals. The molecule contains two six-membered rings and two five-membered rings. Atoms C1, C2, C12, C20, O1 and O2 are coplanar, the largest deviation being 0.011 (11) Å for O1. As expected, C2=C12, C1=O2 and C13=O4 are typical double bonds with bond distances of 1.317 (2), 1.202 (2) and 1.195 (3) Å suggests that C2, C12 and C13 atoms are sp 2 hybridized. The bond distance of C1-C2 is 1.475 (2) Å,
suggesting that the carbonyl group on C1 has formed a conjugate system with double bond on C2 and C12. In the crystal, molecules are linked through weak intermolecular C-H···O hydrogen bonds (Table 1) , forming chains running along the c axis ( mmol) were dissolved in dry dichloromethane (15 ml) with stirring. 4-chlorophenylacetyl chloride (0.210 g, 1.2 mmol) was added dropwise to the mixture in a water bath. The mixture was stirred at 293-298 K for 5 h, and then 1% aqueous HCl was added. The organic layer was washed to neutral with water and dried via Na 2 SO 4 . After filtered and concentrated, the organic residue was purified by silica gel column chromatography, eluted with ethyl acetate-petroleum ether (1:3. v/v) to give a white solid (yield 81%, 0.334 g), which was then recrystallized from acetone/ethanol (1:2, v/v) to give colourless blocks.
Refinement
The H atoms were geometrically placed (C-H = 0.93-0.98 Å) and refined as riding with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). The methyl group was allowed to rotate, but not to tip, to best fit the electron density.
Figures Fig. 1 . The molecular structure of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. 
